and were concerned that this information was being used to argue that the ancestries of bacteria could never be sorted out. "Lateral gene transfer should not serve as the default explanation for [the] lack of matching trees," he says. Ochman, Moran, and Daubin suspected instead that the systematists were finding it too difficult to sort out branches on the bacterial evolutionary tree, possibly because people had used the wrong methods or were relying on genes that had been exchanged.
To determine whether they could build reliable family trees, the trio analyzed the genomes of a few closely related bacterial species whose phylogenies are known based on ribosomal RNA genes. These genes are considered a reliable indicator of species' relationships if a common ancestor dates back millions rather than billions of years. The researchers compared each species to others in the same or different genera, looking for orthologs, or nearly identical genes present in each species. In other studies, they compared various strains of a single species.
One set of four species shared 400 genes, and another set of four had 1715 in common. In their comparison of Escherichia coli strains, the researchers found 2200 orthologs that they could use. Daubin then built an evolutionary tree for each ortholog, arranging the branches based on how similar the genes were in the various species and strains.
Depending on the set of microbes under comparison, between 93 and 1589 of the gene trees matched accepted trees based on ribosomal RNA. And in only 0 to 149 instances did the tree put the wrong species together-a sign of lateral gene transfer. Many orthologs did not yield clear branching patterns. But because the correct trees far outnumbered the mixed-up ones, the lineages of microbes are discernible, the team concludes.
The paper has its critics. Gogarten thinks the group looked at too few genes and species. And Doolittle and Marshall Bern, a bioinformaticist at the Palo Alto Research Center in California, question whether the technique is applicable to phylogenetic relationships that extend back many hundreds of millions of years. "Lateral transfer may have been more common, or even the norm, early in life's history," Bern points out, a problem that Daubin and his colleagues concede they have not adequately addressed.
But others contend that at least most bacterial relationships can be sorted out. "I think it will be more difficult with bacteria than with birds or frogs, but it's not going to be impossible," says Dykhuizen. A group of amateur paleontologists is racing to save a site extraordinarily rich in animal tracks from the time of the early diversification of reptiles, some 310 million years ago. Experts say the site, part of an open-face coal mine about 50 kilometers northwest of Birmingham, Alabama, is the best one known among rocks that old. "The productivity has been amazing," says Anthony Martin of Emory University in Atlanta. "This does seem to be the most prolific Carboniferous trackway site in the world." The owners of the mine want to donate the site, but last week a state commission ordered them to begin bulldozing it within 30 days to comply with a federal law requiring that abandoned surface mines be restored.
The tracks record the movements of amphibians, millipedes, horseshoe crabs, fish, and perhaps reptiles in a shallow estuary. "It's at a crucial time in vertebrate evolution, because reptiles are first appearing," Martin says. The site was first investigated in 2000, after the grandson of the mine owner mentioned the trackways to his high school science teacher. The teacher belongs to a group of fossil enthusiasts, now called the Alabama Paleontological Society, which alerted the state geological survey and other professionals. Together they have collected more than 1600 slabs from piles of rock at the mine. At a series of "Track Meets," the group has photographed and cataloged the specimens-most of which belong to the amateurs, who say they would eventually like to give them to a museum. The society has posted more than 2000 pictures on its Web site, * hosted a scientific meeting on the trackways in May, and is preparing a monograph. The site continues to yield specimens, says Ron Buta, an astronomer at the University of Alabama, Tuscaloosa, and a member of the society. "There's a lot there. It's really amazing," says Buta, who has been to the mine more than 20 times. Because so many specimens have been found, the site could help researchers discover how the tracks were made, says Hartmut Haubold of Martin Luther University and Geiseltal Museum in Halle, Germany. "It will open the door for a realistic understanding of hitherto enigmatic fossil footprints," he predicts.
Reclamation would stop that work in its tracks. Under the Surface Mining Control and Reclamation Act of 1977, the mining company must restore the landscape to its former condition as much as possible. That would mean bulldozing the site, covering the fossil-rich layer with 10 meters of fill. Since mining ceased in 2000, the company has done that with other areas, leaving aside about 3 hectares, so the paleontologists could continue collecting. Meanwhile, the society began lobbying to protect the site. Representative Robert Aderholt (R-AL) introduced a bill on 19 June that would allow the company to donate the land to the Department of the Interior and exempt it from reclaiming the mine. With no companion measure in the Senate, the future of the bill is uncertain.
Last week, after a local landowner argued that the cliff face is a public hazard, the commission ordered the company to reclaim the fossil-rich area. The society says that safety isn't an issue. "It would be fenced off," says Prescott Atkinson, a pediatrician at the University of Alabama, Birmingham, who is leading the society's lobbying efforts. The company plans to appeal the decision this week, says Billy Orick, general manager of the New Acton Coal Mining Co. in Cordova, Alabama. But if they don't hear back by the end of the month, he says, "we're going to have to begin surface reclamation." If the appeal isn't granted, the amateurs plan to ask the circuit court to intervene. 
